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APPLICANT: TELEFONAKTIEBOLAGET LM ERICSSON 

TITLE: A PORTABLE COMMUNICATION DEVICE 

5 Field of the Invention 

The present invention relates to a portable 
communication device and a method for conference calls, and 
more particularly to a portable communication device with 
conference call capability, wherein at least two parties 
10 can use the same portable communication device for 

communicating with at least a third party in a conference 
call. 

Background of the Invention 

15 A conventional mobile phone is used for a single user 

and, consequently, the mobile phone has a single microphone 
for receiving sound waves of human voice of the user of the 
phone and a single loudspeaker for reproducing sound for 
the user. 

20 However, in some situations it is desirable to set up 

a call with more than two participants. Some prior art 
mobile phones, like the Ericsson mobile phone T28 and 
others, solve this problem by providing a conference call 
service that enables calls involving more than two 

25 participants. To create a conference call with three 

participants A, B, and C, A has a conventional prior art 
mobile phone with conference call capability and B and C 
may have either conventional prior art mobile phones or 
just conventional telephone sets. A makes a call to B. When 

30 B answers the call, A puts B on hold and makes a second 
call, this time to C. Then, A joins the calls through a 
particular function provided in the network. Now, all 
participants can hear each other at the same time . 

A conference call can be created in other ways than 

35 the example described above, but this is well known and 
therefore not described herein in detail. 



2 



When for example A and B are at the same place and 
want to set up a conference call with C who is remote, it 
is inconvenient to create a conference call involving three 
phones as described above. Further, it seems to be 
5 unnecessarily expensive to have two ongoing calls at the 
same time. A more common and less expensive way of setting 
up a conference call in this case is to use a system phone 
provided with an additional fixed loudspeaker and fixed 
rn i r-T-opb one . Then, A can make a call to C and instead of 

10 using the regular handset both A and B speak with C through 
the additional microphone and listen to C via the 
additional loudspeaker. Thus, only one call is charged at 
the same time. 

However, it is not always possible to find a system 

15 phone in the vicinity. For example in an airport transit 
hall or another public place you are reduced to the case 
with two mobile phones, one for A and one for B for 
creating a conference call with the third participant C. 

20 Summary of the Invention 

The object of the present invention is to provide a 
portable communication device such as a mobile phone with 
an improved conference call capability, wherein at least 
two parties can use the same portable communication device 

25 for communicating with at least a third party in a 
conference call. 

This is accomplished by a portable communication 
device according to the present invention, comprising at 
least first and second speech encoder paths with first and 

30 second inputs for connection to first and second 
microphones, respectively, and at least one output 
connected to a signal processor which receives and 
processes first and second electronic signals from the 
microphones via the first and second speech encoder paths 

35 for transmission to a radio frequency transmitter/receiver 
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operatively connected to the signal processor, wherein the 
apparatus is adapted to receive the first and second 
electronic signals simultaneously even if the signals are 
different, and the apparatus comprises a summator for 
5 summing the first and second electronic signals into a sum 
signal before transmission to the radio frequency 
transmitter/receiver for further transmission. 

A more specific object of the invention is to provide 
an improved CODEC block for use in a portable communication 

10 device for conference calls. 

This object is achieved by a CODEC block, comprising 
first and second speech encoder paths, with first and 
second inputs for connection to first and second micro- 
phones, respectively, wherein the block is adapted to 

15 . receive first and second electronic signals simultaneously 
from the microphones even if the signals are different, and 
the block comprises a summator for summing the first and 
second electronic signals into a sum signal before 
transmission to a radio frequency transmitter/receiver of 

20 the phone . 

An advantage of the present invention is that a 
conference call can be created between three participants 
with only one ongoing call, wherein two of the participants 
use a common portable communication device. 

25 It should be emphasised that the term "comprises/ 

comprising" when used in this specification is taken to 
specify the presence of stated features, integers, steps or 
components but does not preclude the presence or addition 
of one or more other features, integers, steps, components 

30 or groups thereof. 

Brief Description of the Drawings 

An illustrative embodiment of the invention will now 
be described in conjunction with the accompanying drawings, 
35 in which 
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FIG 1 is a block diagram of a portable communication 
device with conference call capability according to a first 
embodiment of the invention; and 

FIG 2 is a block diagram of a portable communication 
5 device with conference call capability according to a 
second embodiment of the invention. 

Detailed description of the Invention 

FTG 1 of the drawings shows a block diagram of a 

10 first embodiment of a portable communication device with 
conference call capability according to a first embodiment 
of the invention. 

The term portable communication device, which herein 
after is referred to as a mobile telephone apparatus, 

15 includes all equipment such as mobile telephones, pagers, 
communicators, i.e. electronic organizers, smartphones, 
cordless phones, satellite phones or the like. 

The mobile telephone apparatus comprises a CODEC 
(coder and decoder) block 1 provided with first 

20 microphone/ line inputs 2a, 2b adapted for a conventional 
fixed microphone 4 and a second microphone /line input 3 
adapted for example a handsfree microphone 5 in a portable 
handsfree device. The line inputs 2a, 2b and/or 3 can be 
adapted for another kind of recording device such as a tape 

25 recorder or play back device for music etc . 

In a conventional mobile phone with a single speech 
encoder path a user can speak either in the fixed 
microphone 4 or, when the handsfree unit is connected to 
the phone, in the handsfree microphone 5. According to the 

30 invention the CODEC block 1 has two speech encoder paths, 
which accept analogue speech from either the fixed 
microphone 4 or the handsfree microphone 5, separately or 
simultaneously. A first party A can speak in the fixed 
microphone 4 and a second party B in the handsfree 

35 microphone 5 at the same time, using the same mobile- phone 
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for communicating with at least a third party C in a 
conference call, which is described in further detail 
below. The term conference call includes communication 
between users as well as apparatuses, such as voice mail 
5 etc, or a combination thereof. 

In the case when the two speech encoder paths operate 
simultaneously, they generate two different PCM output bit 
streams via first and second PCM outputs 6 and 7 for 
connection to a DSP (digital signal pr-or-essor) R . However, 

10 the PCM signals could be multiplexed on the same physical 
output in an alternative embodiment of the invention. 

The DSP 8 processes the PCM output bit streams or 
digital signals from the speech encoder paths, wherein the 
DSP generates a sum signal of the two bit streams. A 

15 central processing unit (CPU) 9 is provided in the phone 
for interpretation and execution of program instructions 
for communication with the DSP 8 and for controlling the 
operations of other components and blocks in the phone. The 
CPU 9 receives a digital sum signal processed by the DSP 

20 based on the PCM output bit streams for transmission to a 
radio frequency transmitter/receiver 10. The radio 
frequency transmitter 10 generates an RF signal for 
transmission through an antenna 11 to a remote mobile 
phone, or to a conventional telephone, not shown in the 

25 drawings, via for example a base station in a conventional 
cellular network. 

Further, the CODEC block 1 has a speech decoder path, 
which operates simultaneously and independently from the 
speech encoder paths for duplex operation. The decoder path 

30 accepts a PCM signal on its PCM input 12 from the DSP 8 and 
generates analogue signals for output on first 
earphone/line outputs 13a, 13b or a second earphone/line 
output 14. The first earphone/line outputs 13a, 13b are 
adapted for a conventional fixed earphone 15 and the second 

35 earphone/line output 14 is adapted for a handsfree earphone 
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16 of the portable handsfree device. Additionally, the line 
outputs 13a, 13b and/or 14 can be adapted for another kind 
of output device such as a recording device . 

In a conventional mobile phone a user listens either 
5 in the fixed earphone 15 or, when the handsfree unit is 
connected to the phone, in the handsfree earphone 16. 

However, in the case described above, when the 
handsfree device is connected and the two speech encoder 
paths operate simultaneously according to the invention, 

10 the fixed earphone 15 and the handsfree earphone 16 also 
operate simultaneously. 

The user has to be provided with a sidetone from its 
microphone to feel comfortable in the meaning of perceiving 
its own voice during a telephone conversation. Thus, the 

15 user of the fixed microphone 4 and earphone 15 receives a 
sidetone from the fixed microphone 4 and the user of the 
handsfree device receives a sidetone from the handsfree 
microphone 5. The sidetones are generated by the DSP 8 
based on the two different bit streams from the two speech 

20 encoder paths and are provided to the earphones 15 and 16 
through the speech decoder path, under supervision of the 
CPU 9. This means that each user (party A or B) receives 
also the other user's (party B or A) voice signals. Hence, 
a true conference call capability with at least three 

25 participants is provided by the mobile phone according to 
the invention. 

Again referring to FIG 1 and the CODEC block 1, there 
are two almost identical speech encoder paths. The first 
path comprises microphone/line inputs 2a, 2b adapted for the 

30 fixed microphone 4 connected to a microphone amplifier 17, 
the output of which is connected to a filter block 18. The 
filter block 18 comprises a transmit programmable gain 
stage (TX PGA) for adjustment of the total gain in the 
product for different sensitivities of the microphones, an 

35 analogue-to-digital converter (ADC) and a transmit band 
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pass filter, which converts the analogue signal from the 
microphone to a digital signal and filters the resulting 
signal before input to a PCM (Pulse Code Modulation) 
encoder 19. The resulting PCM signal is transmitted to the 
5 DSP 8 for signal processing including summing as described 
above. The second path differs from the first path in that 
its microphone/line input 3 is adapted for the handsfree 
microphone 5. The microphone signal is further supplied to 
a filtex block 20, directly v_ir via a preamplifier 17' if 

10 necessary. The filter block 2 0 comprises a transmit 

programmable gain stage (TX PGA) , an analogue-to-digital 
converter (ADC) , and a transmit band pass filter, which 
converts the analogue signal from the handsfree microphone 
to a digital signal and filters the resulting signal before 

15 input to a PCM (Pulse Code Modulation) encoder 21. The 

resulting PCM signal is transmitted to the DSP 8 for signal 
processing and summing with the PCM signal from the first 
speech encoder path. 

As described above the CODEC block 1 has a speech 

20 decoder path, which operates simultaneously and 

independently from the speech encoder paths for duplex 
operation. The PCM signal accepted by the PCM input 12 from 
the DSP 8 is transmitted to a PCM voice decoder 22. The 
output signal from the decoder 22 is fed through a 

25 programmable volume control 23. Further, the volume- 
controlled signal is fed through a filter block 24, 
comprising a receiver low-pass filter, a digital-to- 
analogue converter for converting the PCM decoded signal 
into an analogue signal. Before input to a first earphone 

30 amplifier 25 for the fixed earphone 15 and/or to a second 
earphone amplifier 26 for the handsfree earphone 16, the 
signal passes a receive programmable gain stage (PGA) in 
the filter block 24, enabling adjustment of the circuit for 
different sensitivity of the earphone (s) and is spread in 

35 the path. 
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Generally, when the handsfree device 5,16 is 
connected to the mobile phone, the profile or mode of the 
phone is set automatically to a portable handsfree profile. 
This profile implies at least that the fixed earphone and 
5 fixed microphone are disconnected. The conference call 
capability according to the invention is, however, 
activated by changing to a particular pre-programmed 
profile in the phone or by changing a corresponding setting 
i'^ the phone. 

10 A second embodiment of a block diagram of a mobile 

telephone apparatus with conference call capability 
according to the invention is shown in FIG 2 . 

The difference between the first and second 
embodiment is that the summing is performed on the digital 

15 PCM signals in the first embodiment and on the analogue 
signals in the second embodiment. 

The first speech encoder path according to the second 
embodiment of the CODEC block 1 ' comprises the 
microphone/line inputs 2a, 2b adapted for the fixed 

20 microphone 4 connected to a microphone amplifier 17 in a 
similar way as for the first embodiment. However, the 
output of the amplifier 17 is connected to an analogue 
summator 27. The second path also has a microphone/line 
input 3, which is adapted for the handsfree microphone 5. 

25 The microphone signal is further supplied to the summator 

27, directly or via a preamplifier 17' if necessary. 

The output of the amplifier comprises the analogue 
sum signal. The signal is filtered through a filter block 

28, which comprises a transmit programmable gain stage (TX 
30 PGA) , an analogue-to-digital converter (ADC) , and a 

transmit band pass filter, which converts the analogue 
signal from the microphone to a digital signal and filters 
the resulting signal before input to a PCM (Pulse Code 
Modulation) encoder 29. The resulting PCM sum signal is 
35 transmitted to the DSP 8' for signal processing before 
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transmission through a remote party through the RF 
transmitter 10. 

As described above, each user has to be provided with 
a sidetone from its respective microphone to feel 
5 comfortable in the meaning of perceiving its own voice 
during a telephone conversation. Thus, the user of the 
fixed microphone 4 and earphone 15 receives a sidetone from 
the fixed microphone 4 and the user of the handsfree device 
receives a sidetone from the handsfree microphone 5, 

10 respectively. In the second embodiment the sidetones are 
generated by a sidetone block connected between the output 
of the filter block 28 in the speech encoder path and the 
input of the filter block 24 in the speech decoder path, 
which is controlled by the CPU 9. Thus, the sidetones are 

15 based on the two different analogue signals from the 
microphone 4 and the handsfree microphone 5 and are 
provided to both earphone 15 and the handsfree earphone 16, 
respectively. This means that each user (party A or B) 
receives even the other user's {party B or C) voice 

20 signals. Hence, a true conference call capability with at 
least three parties is provided by the mobile phone 
according to the second embodiment of the invention. 

Although the invention has been described by way of a 
specific embodiment thereof, it should be apparent that the 

25 present invention provides a mobile phone with an improved 
conference call capability that fully satisfy the aims and 
advantages set forth above, and alternatives and 
modifications are possible within the scope of the 
invention . 

30 For example, in an alternative embodiment the fixed 

microphone and the fixed earphone are replaced by another 
handsfree device. 

In still another embodiment of the invention, the 
recording device/devices is/are connected to the phone by a 

35 short-range radio communication link such as Bluetooth®. 



